N-Nitroso-N-methylurea initiation in multiple tissues for organ-specific tumor promotion in rats by phenobarbital.
Effects of phenobarbital [(PB) CAS: 50-06-6], a systemic tumor promoter, on carcinogenesis initiated by the broad-spectrum carcinogen N-nitroso-N-methylurea [(NMU) CAS: 684-93-5] were investigated in F344/NCr rats. Single and divided doses of NMU were evaluated for this purpose in 4-week-old rats of both sexes. Rats received iv injections of either 0.2 mmol NMU/kg (body wt) once or 0.05 mmol NMU/kg (body wt) for 4 weeks (1 injection/wk), followed by or concurrently with PB (0.05% in drinking water) that was continued until the termination of the experiment. Half the rats were killed at 52 weeks and survivors at 80 weeks. At 52 weeks, PB given subsequent to NMU or concurrently with divided doses of NMU significantly enhanced the incidence of thyroid follicular tumors only in male rats. This sex difference in thyroid tumorigenesis was somewhat less pronounced in animals killed at 80 weeks. Only 1 liver cell adenoma occurred in males and none in females given NMU alone. PB given concurrently with divided doses of NMU enhanced the yield of hepatocellular foci/cm2 but had no significant effect on hepatic tumor development. Subsequent exposure to PB, however, significantly promoted hepatocarcinogenesis in rats of both sexes given NMU in divided doses; 50% of males and 40% of females given NMU (0.05 mmol/kg, administered four times) followed by PB had hepatocellular adenomas and carcinomas by 80 weeks. PB did not affect the incidence of any other kind of neoplasms seen in NMU-initiated or control rats. These lesions included squamous cell neoplasms of the skin, oropharynx, and forestomach; nonsquamous epithelial tumors of mammary gland, pituitary body, intestinal mucosa, and urinary bladder; tumors of the central and peripheral nervous system; and mesenchymal tumors of the kidney. A sequence of multiple low doses of NMU appeared to be a convenient and useful systemic, multitissue, tumor-initiation regimen for systematic investigation of organ-specific tumor promotion in rats.